ria for a second messenger in a single biological system, we investigated the role of NAADP in sea urchin egg NAADP levels ( Figure 1A ). Asynchronous fertilization resulted in shifts in the exact time of the maximal increase United Kingdom in NAADP; however, the profiles of the increases over time were similar, with an early peak followed by a later peak ( Figure 1A ). The average fold increase in NAADP Summary was 4.3 Ϯ 0.72 (n ϭ 5). In eggs that were not fertilized, but were treated with the same experimental procedure, NAADP is a highly potent mobilizer of Ca 2؉ [1, 2], which there was no significant change in NAADP levels ( Figure 1B) ; this increase can be acization-induced activation of L-type Ca 2؉ channels. counted for by dilution of the sperm-produced NAADP Moreover, the sperm-induced cortical flash was elimiby egg protein given the relative amounts of protein in nated in eggs desensitized to NAADP. We conclude the sample provided by the eggs (3.6 mg/ml) and sperm that an NAADP increase plays a physiologically rele-(0.38 mg/ml). The increase in NAADP upon sperm activavant role during fertilization and provides the first contion was approximately 5-fold, which is similar to the clusive demonstration that NAADP is a genuine secfold increase with fertilization ( Figure 1A) . These results ond messenger.
2؉
-induced Ca 2؉ release pathways ure 1A). [3-6] in a wide range of species [2, 7] . Nevertheless, NAADP synthesis could have occurred in either the NAADP is not presently classified as a second mesegg or sperm. Sperm diluted into artificial seawater besenger because it has not been shown to increase in came motile, as determined by phase-contrast microsresponse to a physiological stimulus. We now report copy, but did not show an increase in NAADP (Figure a dramatic increase in NAADP during sea urchin egg 1B). In contrast, sperm incubated in artificial seawater fertilization that was largely due to production in containing egg jelly showed an increase in NAADP (Figsperm upon contacting egg jelly. The NAADP bolus ure 1B). On the basis of NAADP per milligram of protein, plays a physiological role upon delivery to the egg basal NAADP was ‫-01ف‬fold higher in sperm than in eggs based on its ability to induce a cortical flash, a depolar-( Figure 1A versus Figure 1B) ; this increase can be acization-induced activation of L-type Ca 2؉ channels. counted for by dilution of the sperm-produced NAADP Moreover, the sperm-induced cortical flash was elimiby egg protein given the relative amounts of protein in nated in eggs desensitized to NAADP. We conclude the sample provided by the eggs (3.6 mg/ml) and sperm that an NAADP increase plays a physiologically rele-(0.38 mg/ml). The increase in NAADP upon sperm activavant role during fertilization and provides the first contion was approximately 5-fold, which is similar to the clusive demonstration that NAADP is a genuine secfold increase with fertilization ( Figure 1A ). These results ond messenger.
indicate that the first NAADP increase detected during fertilization was mostly, if not entirely, due to NAADP production in sperm, whereas the origin of the second Figure 3A and Table S1 ). In starfish oocytes, the NAADP-mediated Ca 2ϩ increase is entirely more readily than other messengers [3] to form a memory over time and space [18] suggests that the sperm dependent on extracellular Ca 2ϩ rather than mobilization from intracellular stores [6] . In sea urchin eggs, the ability may use NAADP to encode spatial information about its contact site.
of NAADP to induce a cortical flash and propagate a calcium wave suggests that NAADP regulates both Ca gests that the sperm delivers a factor to the egg [ 
